CONTEXT: Childbearing women are the second victims for significant gestational weight retention and weight gain during reproductive years. There may be unique reasons to weight management in this period.
Introduction
C hildbearing women are the second victims of a significant weight gain during reproductive years. The gestational weight retention and weight gain in the postpartum period may primarily contribute to the development of overweight and obesity in midlife and postmenopausal period. [1] Overweight and obesity is a global public health problem and a major risk factor for type 2 diabetes, dyslipidemia, and cardiovascular diseases. [2] With nutritional transitions, physical exercises, and behavioral lifestyle modifications, epidemiological evidence suggests that only 20% of obese patients achieve a significant risk-reducing weight loss by <10%. [2, 3] The development of obesity in women during postpartum life cycle, midlife, and the postmenopausal period has strong linear relationship to weight gain before and during pregnancy. A prospective study found that women who are already overweight or obese before conception have substantial risk to retain or gain excessive weight in the postpartum stage than average weight women. [4] Obesity being a complex, multifactorial disease, with biological, behavioral, socioeconomic, and environmental origins, it raises risk of debilitating morbidity and mortality. [2] Evidence from longitudinal and prospective epidemiological studies shows that certain maternal characteristics including age at menarche <12 years, interval between menarche and first childbirth <8 years, first childbirth between 24 and 30 years of maternal age, and sleep duration <5 h over 24 h at 6 months of postpartum are independently associated with a twofold to threefold higher risk of becoming overweight in the puerperal period. [1, 5] Being overweight and obese before a first conception has important implications for long-term persistent weight changes. Most studies that have examined the independent relationship of pregravid body size, gestational weight gain, and parity to postpartum weight retention yield conflicting results. Average postpartum weight retention ranges from 0.5 to 3 kg among different populations. [4] Nevertheless, the variability in postpartum weight change is large; a gestational weight gain cohort study indicated that approximately 20% of women had retained a minimum of 5 kg or more of gestational weight during 1 year of postpartum period. [6] Longitudinal evidence demonstrates that both gestational weight gain and weight retention at 1 year postpartum are directly correlated with maternal body weight and overweight status decades after pregnancy. Other factors associated with increased risk of greater weight retention are high prepregnancy body mass index (BMI), primiparity, smoking, insufficient physical activity, short breastfeeding period, high caloric intake, and low physical activity, although these associations have not been found in many studies. [5] [6] [7] [8] Some scholars have also demonstrated that postpartum weight retention is also associated with sleep disorders and psychological factors. [8, 9] India has more than 30 million obese people, and more than 23% of the women are either overweight or obese and the number is increasing alarmingly. [10] Although obesity is a preventable disease, only one-tenth of them achieve a significant weight loss with noninvasive interventions, including diet, physical exercises, and behavioral lifestyle modifications. Although the scientific literature about this subject is growing, what women perceive as reasons for their gestational weight retention, excessive weight gain, and their inability to lose weight postpartum, is not yet explored in Indian population. To date, no research studies have been carried out on the opinion of women on excessive gestational weight retention in the postpartum period in India. The objectives of this study were to explore what obese puerperal women perceive as reasons for their excessive weight retention and gain in the postpartum period. At a practical level, understanding the holistic perception of women would address the barriers to healthy weight management and move us forward in devising primary preventive strategies to optimize healthy weight management.
Methods
Following the approval of this cross-sectional study protocol by ethical committee, medical and nursing superintendents of the three private maternity hospitals Bangalore, South Karnataka, participants were recruited during March 2017 to January 2018. Purposive sampling was used to select women from diversified culture with different needs and views to explore their perceptions on various reasons for postpartum gestational weight retention and gain. Low-risk postpartum women during the 1 st year of postpartum, with BMI of >25 kg/m 2 , were included. Women with any associated medical, surgical, gynecological, and psychological risk factors were excluded. Individual interview was carried out by a medical social worker in privacy since overweight and obesity is perceived as a sensitive subject and often involves social stigmatization and poor self-esteem. No problems were encountered while recruiting them to participate in the study. This study follows the ethical regulations and conforms to the Declaration of Helsinki.
For a significance level of 5%, a statistical power of 80%, and a minimum effect size of 0.5, the minimum sample size calculated was 168 postpartum women. Taking into consideration of missing data and noncompliance by 20%, n = 200 women were recruited. Statistical analyses were performed using IBM SPSS Statistics (Version 21.0. Armonk, NY: IBM Corp, USA). Descriptive statistics -frequencies and percentage -were performed on all items and nonparametric Chi-square/Fisher's exact probability tests were used to find the association of perceived reasons with sociodemographic variables. An alpha of <0.05 was considered significant in all tests. The semi-structured interview was validated by the maternal and child health experts and the content validation index was 0.88. The test and retest stability reliability of the tool by correlation coefficient among n = 28 pilot tested women yielded r = 0.89.
Results
Of the n = 200 postnatal women who agreed to participate in the study, n = 15 of them were excluded from the study as n = 6 of them withdrew from the study due to time constraints and n = 9 had missing values. Final analyses consisted of n = 185 postpartum women in less than a year of postpartum with BMI >25 kg/m 2 [ Table 1 and Figure 1 ].
Participants' characteristics
The participants were between 23 and 37 years old, with a mean age of 25.2 ± 5.13 years. The postpartum period of the participants ranged from 1 to 11 months with a mean postpartum period of 5 ± 2.2 months. With regard to educational status, majority of them (94.3%) were graduates and postgraduates and the rest (5.7%) had their technical and allied health education. Majorities (97.4%) of them were employed and returned to work after 3-6 months of their postpartum period. Regarding socioeconomic class, 96.8% were from middle and upper-middle socioeconomic background (Class 1-III) and a few 3.2% belonged to lower-middle class and lower class (Class IV-V) as per the modified BG Prasad's Classification, 2018.
Weight gain related to barriers to physical activity
Majority (98.92%) of the participants reported that lack of physical activity in the puerperal period could have contributed to gestational weight retention and gain in the postpartum period. Most of them claimed that pain tiredness, lack of sleep, lack of time, lack of support, cold weather, high demands of the infant, and mood swings were the main barriers to physical activity in the postpartum period. Nevertheless, most women who interviewed perceived that the traditions, cultural beliefs, and the significant others advice on rest in the postpartum resulted in lowered physical activity level and excessive weight gain. Most of the women (98.38%) did not make any attempts to adjust their caloric intake to their lowered physical activity level.
Weight gain related to sleep deprivation and stress
Approximately (97.84%) of the women expressed that they slept <6 h due to nighttime breastfeeding demands, high-needs of the infants, and little nighttime support from significant others. Most of them (97.29%) felt overwhelmed, exhausted, due to sleep deprivation, and the demands of a newborn, and thus, eating was the only option for them to overcome the stress. Approximately 85.95% of the women felt that postpartum period was extremely a stressful time loaded with enormous responsibilities coupled with newborn care and family responsibilities.
Weight gain related to lack of knowledge
Several postnatal women (97.29%) who interviewed were ignorant about the weight recommendations and weight management in pregnancy and postpartum. Most of them (98%) claimed that they were not aware of the adverse impact of overweight and obesity on maternal and neonatal outcomes. Only 40.54% of the women knew that excessive weight gain during pregnancy could lead to the risks of developing diabetes mellitus, hypertension, and cardiovascular diseases. None of them reported that gestational weight retention and postpartum weight gain would predispose them to future development of obesity. Approximately 94.59% of the women reported that they did not receive any constructive advice about weight gain in pregnancy and weight management during pre-and post-partum period from health-care providers. Furthermore, 97.3% did not receive any advice about physical activity from health-care providers during the 1 year of postpartum period, missing a crucial opportunity to influence weight retention in the long term.
Weight gain related to high-energy intake
A vast majority of the postnatal women (97.29%) stated that they generally consume increased quantity of food during lactation than they usually do, including during pregnancy. The quantity of foods consumed was perceived to be associated with the amount of milk produced. Nearly 98.92% women correlated the quantity and quality of foods consumed in the postpartum period with improved milk quality, production, and the well-being of both mother and child. Mothers consciously tried to increase the caloric intake during lactation and favored high palatable, energy-loaded food substances that increased the quality and quantity of breast milk.
Misconceptions that breastfeeding leads to weight loss
Nearly 96.76% of mothers in this study believed that breastfeeding automatically leads to substantial weight loss in the postpartum period and lactating mothers should eat more without any concern while breastfeeding. Most of them (95%) expressed that this reliance on breastfeeding for automatic weight loss was reinforced by significant others; media and health-care providers which gave them a false promise of easy postpartum weight loss that lowered their motivation to limit their weight gain or eat healthy during postpartum.
Misconceptions that weight gain is predetermined by genetic factors
Most of the women (95.68%) believed that weight gain was related to familial or genetic factors. Majority of them (98%) stated that because their mothers and sisters were overweight and they also would gain weight and become obese. They believed that the weight pattern is controlled by hereditary factors and therefore less controllable which negatively affected the women's motivation to actively try to control their weight.
Weight gain related to lack of time and support
Several women (93.51%) reported that high needs of the infants, family responsibilities, and lack of support limited their time to join any weight management program. They also mentioned that they lacked self-motivation (94.59%) due to tiredness (96%) and demands of the infant (94%). In addition, several women (98.92%) expressed that they have never received any advice from the health-care personnel on effective weight management in the postpartum period which could have augmented their weight gain. Most of them (98.92%) expressed their desire to get more support and encouragement from partner, family members, and medical personnel for weight loss and postpartum exercises for effective weight management in the puerperal period.
Eating for psychological and physical comfort
Majority of the women (82%) stated that they consumed highly palatable foods to relieve psychological and physical discomfort, including pain, hunger, tiredness, sleeplessness, tension, frustration, anxiety, depression, stress, boredom, and restlessness. These physical and psychological factors served as a mediator for excessive weight gain and gestational weight retention. Women reported that they were often painfully aware of their unhealthy eating behaviors but felt compelled to eat due to a lack of support from the health-care providers, family, and healthier coping strategies.
Association with sociodemographic variables
Chi-square/Fisher's exact probability test revealed an insignificant association of maternal characteristics such as age (  2 = 2.413; P = 0.461), parity (  2 = 2.043; P = 0.139), employment status (  2 = 1.023; P = 0.417), and BMI (  2 = 1.051; P = 0.627) with their perceived reasons for gestational weight retention and gain.
Discussion
Puerperal weight retention has important public health implications as it has a significant impact on long-term obesity and associated health risks among women. The postpartum period is potentially a critical time for the development of obesity and a vulnerable time for gestational weight retention and gain. Regular physical activity is a potentially modifiable healthy lifestyle behavior associated with adequate postpartum weight loss to overcome gestational weight gain and retention. [11] In this study, almost all (98.92%) the postpartum women reported that they engaged in very little vigorous-intensity activity and face numerous barriers to physical activity, including pain, tiredness, mothering responsibilities, lack of time, not prioritizing health over other competing responsibilities, lack of partner support, childcare, social isolation, family responsibilities, financial, neighborhood safety, and cold weather. In addition, the traditional and cultural beliefs on the postpartum rest segmented their physical inactivity. Another modifiable factor reported by them was their sedentary lifestyle behavior, deleterious health lifestyle behaviors that involve little physical movement, and low levels of energy expenditure, which contributed to overweight. Health-care personnel should address these physical activity barriers in the prenatal period to assist women to maintain healthy weight.
The postpartum period is a challenging and stressful time for women, and most of them feel overwhelmed, exhausted, due to sleep deprivation, hormonal changes, high demands of infant lack of time, space for themselves, and adaptation to mothering role twined with family responsibilities. [12] In addition to adapting to maternal role changes, many mothers may experience a variety of emotional changes such as transient postpartum blues, depressive symptoms related to situational factors, and postpartum depression. Literature report that depression in the postnatal period is associated with more than a twofold increased risk of substantial weight retention at the end of the 1 st postpartum year. [13] The association between depression and obesity is complex, and debate exists about its direction of causal relationship. However, a prospective study by Goodman and Whitaker [14] has revealed evidence of a causal pathway in which depression increased a significant postnatal weight gain and weight retention in women. Depression may also act as a barrier to weight loss in overweight women. A study that investigated the effect of weight loss treatment among overweight women in a large managed care organization by Linde et al. [15] reported that women with depressive symptoms lost less than half as much weight as women without depression. Our study extends such research to women after childbirth and suggests that depression in the postpartum period may be a barrier to returning to prepregnancy weight.
The need for identifying potentially modifiable determinants of postpartum weight retention is crucial. Excess weight retained in the puerperal period appears to be more physiologically harmful than weight gained at other times in life. This weight is deposited preferentially in central rather than peripheral sites [16] leads to long-term reductions in high-density lipoprotein cholesterol [17] and is associated with adverse reproductive outcomes in subsequent pregnancies. [18] If evidence from well-designed studies confirms that depression is the precursor for postpartum weight retention, newer interventions should be tested before obesity develops in the puerperal period.
There is a strong notion among women that breastfeeding favors substantial weight reduction and lactating women should eat more, which were reinforced by elders, deep-rooted traditions, cultural beliefs, customs and social interactions, friends, and media. It has been estimated that lactating women lose around 0.6 and 0.8 kg/month in the first 6 postpartum months, [19] but the available evidence reports inconsistent results on the linear association between breastfeeding and postpartum weight loss. Although few researchers have reported that breastfeeding promotes weight loss depending on the duration of breastfeeding and maternal nutritional transition, most studies do not support the concept that breastfeeding augments postpartum weight loss. [20, 21] This widely held belief that lactating would automatically lead to gradual weight loss in the postpartum period should be addressed by the health personnel, and more studies are needed to evaluate the impact of lactation on postnatal weight management.
Failure to lose pregnancy-related weight is an important contributor to long-term obesity and related serious chronic conditions among women. In this study, several women were ignorant of the expected weight gain during pregnancy and the adverse effects of excessive gestational weight gain on perinatal outcomes and postpartum weight retention. Most of the participants expressed that gestational weight gain reveals that the baby is in good health and it is a positive sign that the baby is growing normally. Majority of them had conceptualized that unrestricted maternal nutrition in prenatal period would result in a healthy baby. Catherin et al. [22] reported similar findings that most of the prenatal women agreed that increased quantity of food and number of meals are of prime importance during the pregnancy to ensure growth of the child and to provide energy for the mother during labor process. Many of the participants expressed that they had not received either advice or health education on required weight gain and its impact on health from the health personnel. A well-designed qualitative emergent research study [23] reported similar findings that all of the participants were totally unaware of the recommended during weight gain in pregnancy, its impact on perinatal outcomes, or future obesity with excessive weight gain and postpartum weight retention. Furthermore, the study highlighted that medical staff had not emphasized on weight development, postpartum weight retention, and its related risks on reproductive outcome.
The possible explanation for the poor knowledge of women could be related to lack of advice on nutrition and weight recommendations and its adverse effects on health from the reproductive health personnel.
Obstetric health-care personnel should counsel pregnant and postpartum patients on specific weight-related behaviors. A cross-sectional study revealed that only 38% of the health-care providers counsel pregnant and postpartum patients on all weight-related behaviors. The researcher [24] argued that reproductive health-care providers should be subjected to special training on healthy lifestyle behaviors to increase their self-efficacy to counsel pregnant and postpartum women on weight management.
Majority of the women reported that postnatal diet and healthy nutrition in the puerperal period could be the causative factor for postpartum weight retention. In India, postpartum period is given much emphasis for the mother to recover from childbirth and diet constitutes the main aspect of postnatal care. Women are encouraged to eat frequent meals with clarified butter to enhance bowel movement, digestion, and promotion of breastfeeding. [25] This unrestricted intake of saturated fat, frequency of meals, and minimal physical activity were perceived as main contributing factors for the postpartum weight retention. Consistent findings were reported by Rao et al. [25] that without compromising cultural beliefs and ideological integrity, postnatal women were encouraged to eat as much as they wanted of rice, fish (dried and wet), crackers, cakes, spices, varieties of wild vegetables, milk, and eggs.
In this study, most of the women reported that they had not had any health education either in-depth or regular form about weight gain during pregnancy and its impact on postnatal weight retention and gain from the reproductive health personnel, but that they would like to. In addition, they preferred to be educated by the health personnel on effective weight management measures to overcome the risk of obesity and its impact on their health and health of the baby as they are the more trusted and reliable source of information during childbearing period. Our results support and extend the results from the qualitative study [26] that used mixed methods to explore knowledge, beliefs, and practices of n = 26 postpartum women in Alberta related to nutrition, physical activity, and weight in pregnancy. The study reported that women prefer to have discussions on healthy eating, lifestyle behaviors, and recommended weight gain and measures to overcome the overweight and its effects on reproductive outcomes. A focus group [27] discussion with n = 24 postpartum women in the USA reported consistent findings that women had not had any type of discussions with health-care providers on healthy weight gain and healthy behaviors that could assist them to overcome obesity in the postpartum period.
The researcher also reported that women look to their health-care practitioners for direction about health, eating, and appropriate weight gain.
Bianchi et al. [28] reported similar findings that women wanted their health personnel to learn about a woman's lifestyle, health behaviors, beliefs, and level of motivation so that they could assist them in targeted and supportive ways. Evidence from well-designed studies reports that chronic partial sleep loss is associated with an increase in the risk of obesity. Laboratory studies show that sleep restriction leads to hormonal alterations, which may favor an increase in calories intake and a decreased energy expenditure and ultimately lead to weight gain. [29] In this study, 97.89% of the women reported that they sleep <6 h over 24 h due to high demands placed by the infant. In addition, they claimed that they eat highly palatable snacks to overcome their poor quality of sleep and hunger which could have contributed to their weight gain. Numerous epidemiological studies conducted in different geographical regions that examined the association between sleep and obesity in adults and children found a significant association between shorter duration of sleep <6 h per night and increased risk of obesity risk. A meta-analysis of 18 studies in 604,509 adults demonstrated a pooled obesity odds ratio of 1.55 (1.43-1.68; P < 0.0001) for <5 h of sleep and a dose effect of sleep duration such that for each additional hour of sleep BMI decreased by 0.35 kg/m 2 . [30, 31] Brondel et al., [32] who investigated the association between sleep deprivation and eating behavior, reported an increased caloric intake and hunger after 4 h of night sleep in 12 normal weight young adults.
Implications for practice
Gestational weight retention and gain in postpartum period is an important risk factor for overweight and obese adults in general and in the context of weight management interventions. Researchers and reproductive health personnel should acknowledge the vulnerable nature of this population. Findings call for the implementation of weight management interventions targeted to average, overweight, and obese women who have excessive gestational weight retention and gain during the postpartum period to promote weight loss.
Limitations
The study findings cannot be interpreted as a causal relationship to excessive gestational weight retention and weight gain among women in the postpartum period.
Conclusion
The findings of the study highlighted that postnatal women perceive lowered physical activity, sedentary lifestyle behavior, lack of knowledge, misconceptions, high caloric intake, the use of eating for physical and psychological comfort, and lack of support as reasons for their excessive gestational weight retention and gain.
Obstetric health-care personnel should identify women who are susceptible to substantial postpartum weight retention, to becoming obese, or to increased central adiposity after pregnancy. These women may require subsequent evaluation for primary prevention of midlife obesity and chronic diseases. Health-care providers should be aware of normal postpartum weight loss patterns, as well as risk factors for gestational weight retention, to assist the women in achieving a healthy postpartum weight. More intensive interventions are needed to help overweight and obese women integrate physical activity and reduce sedentary lifestyle after the birth of a baby.
